URITY INFORMATIEN

—-.. 5--.._--____._-

LONFIPENTIAL -

Q
o
(o]
<

S
.

>y
=
o
8

A,
NACA RM IH1H2YT

RESEARCH MEMORANDU

83¢L

INVESTIGATION OF WING-TIP AILERONS
ON A 51.3° SWEPTBACK WING AT TRANSONIC SPEEDS
BY THE TRANSONIC-BUMP METHOD

By William C. Moseley, Jr., and James M. Watison

Langley Aeronautical Laboratory
. Langley Field, Va.

(tassitication czncelled (or changad to Unciassiﬁed"'""’”’}

By Futhor= of - Nﬁs@mc&e a%oi[%fq\]w BHM«‘% oiit

By ..cerneenns - .
M.w@gmwwm

**"GRADE OF OFFICER MAKtiG CH

veseusasas 2. A . .

™ L S TR AL U .
et KT A 8 Defenee of it Oited States within the ng "%
! N e s, Thtle 18, U.5.0., Sece, 703 a0k 704, 18 Lrazsmibal maaai—m‘mmmﬁnﬁu* =
¥ Hzed (Rioa Th probfbited by 15X,

NATIONAL ADVISORY COMMITTEE
FOR AERONAUTICS

- WASHINGTON
November 26, 1951

g

e

GTLERTO

WN ‘adv) AUVHET HO3L

5

& -

349, 7673




TECH LIBRARY KAFB, NM

T
I ez e Mk IIIMILIAIEW ?I!!llb [l

NA?IONAﬁ ADVISORY COMMITTEE FOR AERONAUTICS

RESEARCH MEMORANDUM

INVESTIGATION OF WING-TTP AILERORS
ON A 51.3° SWEPTBACK WING AT TRANSONIC SPEEDS
BY THE TRANSONIC~BUMP METHOD

By Williem C. Moseley, Jr., and James M. Watson
SUMMARY

An investigation to determine the aerodynamic characteristics of
deflectable wing-tip ailerons on 2 sweptback wing was made in the
Langley high-speed T- by 10-foot tunnel by means of the transonic-bump
technique. The basic wing used in this investigation had 51. 3 sweep-
back at the leading edge, an aspect ratio of 2.87, and a teper ratio
of 0.51. Three ailerons were investigated, one with the basic-wing
plan form and two with an extended-tip plan form. The aileron as tested
on the basic wing was triangular in plan form and was deflected about a
hinge axis normal to the leading edge of the wing. With the extended-
tip~wing plan form, one alleron was obtained by deflecting the triangu-
lar extended-~tip area gbout & spanwise axis through the 0.50-tip-chord
station of the basic wing, while the other, a trapezoidal aileron, was
obtained by deflecting the area of the wing aft of & spenwise axis
through  the 0.50-tip-chord station of the basic wing. : The Reynolds
number of the tests varied from about 1,000,000 to about 1,450,000.

The data indicated that either alleron tested with the extended-
tip-wing plan form provided laterel control over the entire Mach number
range investigated, except possibly at very high angles of attack. The
aileron within the basic-wing plan form provided control up to a Mach
number of 0.90 but had large losses in control effectiveness between
Mach numbers of 0.90 and 1.03.

INTRODUCTION

The National Advisory Committee for Aeronsutics is currently making
extensive investigations of various devices in an attempt to find one
that will provide adequate lateral control throughout the speed range.
One such device, the deflectable wing-tip aileron, has been investigated Y
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2 NACA RM L51H2T7

and found adequate at low speeds (references 1 to 3). A preliminary
investigation (reference 4) of a trisnguler wing-tip aileron on &

42° sweptback wing has indicated that the extended-tip type of lateral-
control device holds promise at both subsconic and trensonic speeds.

The present investigation, utilizing the transonic-bump method, was made
in the ILangley high-speed 7- by 1lO~foot tumnel to evaluate the lateral
control characteristics of several tip ailercns on & 51.3° sweptback
wing through the transonic speed range. Three ailerons were investigated:
one was & wing tip deflectable about an axis normal to_the leading edge
(reference 1); one was a triangular tip added to the basic wing (refer-
ences 2 to 4); and the third, utilizing the extended-~tip area, was &
trapezoidal-shaped trailing-edge aileron obtained by deflecting the

area rearward of s spanwise axis through the 0.50-tip-chord station of
the basic wing. : : -

COEFFICIENTS AND SYMBOLS

Cy, ' 1ift coefficient (Twice lift of semispen model/qS)
Cp dr#g coefficient (Twice drag of semispen model/qS)
Cm pitching-moment coefficient referred to 0.25¢C

(Twice pitching moment of semispan model/qSE)
Cn yawing-moment coefficient, one control deflected (N/aSb)
Cy rolling-moment coefficient, one control deflected (1L/q5b)
XD incremental drag coefficilent resulﬁ;ng from efflection of

one aileron

q effective dynamic pressure over sp&h of model, pounds per
square foot (%p‘ﬁ) : o

S twice wing area of semispen model; for basic wing,
0.2064 square foot, and for wing with extended tip,
0.2328 square foot :

b twice semispen of model; for basic wing, 0.769 foot, and for
_wing with extended tip, 1.061l feet

J.
.
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/2
mean serodynamic chord (%(jﬂb cady)5 for basic wing,
0

T
0.278 foot, and for wing with extended tip, 0.260 foot

c local wing chord, feet

y spanwise distance from plene of symmetry, feet

o] mess density of air, slugs per cublc foot

v average free-stream air velocity, feet per second

M effective Mach number over span of model

My average chordwise Mach number

M, locel Mach number

R Reynolds number of wing, besed on T

o angle of attack, degrees

& aileron deflection relative to wlng-chord plane, measured
perpendiculer to alleron hinge axis (right wing penel;
positive when trailing edge is down), degrees

L rolling moment, resulting from aileron deflection, about plane
of symmetry, foot-~pounds

N yawlng moment, resulting from aileron deflection, referred to
0.25¢ at plane of symmetry, foot-pounds

A wing aspect ratilo (%2->, for besic wing, 2.87, and for wing
with extended tip, %.83

(CD) o, = 0 drag coefficlent at zero 1lift

C
c, = —L->
Lo \3a /5

~( 3L
CLS (Bﬁ a
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The subscript outside the parentheses indicates the factor held
constant during the measurement of the parameters in the vicinity of
@ =0° or & =0°. -

MODEL AND APPARATUS

The tasic semispan wing had 51. 3° of sweepback at the leading edge,
a taper ratio of 0.51, an aspect ratio of 2.87, e thickness-chord ratio

of 8.3 percent, and en RACA 6471-012 airfoil section perpendicular to

the 0.556-chord line. A drawing of the basic-wing model mounted on the

transonic bump 1s shown in figure 1. The semlspen wing with extended-

tip plen form was obtained by extending the leading edge to intersect a

line perpendicular to the tip-chord line at the trailing edge of the

tip chord. A sketch of the model with extended tip is shown in figure 2.
The extended-tip wing had 51. 3 sweepback at the leading edge, an aspect

ratio of 4.83, and an NACA 64-012 airfoil section perpendicular to

the 0.556-chord line. The extended-tip section was generated by straight

‘line elements from the tip to the airfoil section at the tip of the
basic wing. The basic wing was made of beryllium-copper and bismuth-
tin alloys, whlle the extended tips were made of brass.

Three aillerons were used during the présent investigation, one with

the basic-wing plan form and two with the extended-tip-wing plan form.
The aileron used on the basic wing wes triangular in plan form and was
deflected about & hinge axis perpendicular to the leading edge of the
wing (fig. 1). One aileron used with the extended-tip-wing plan form
was obtained by deflecting the triangular extended tip aree about a
spenwise axis through the 0.50-tip-chord station of the basic wing
(fig. 2(a)), while the other was obtained by deflecting the area of

the wing aft of a spenwise axis through the 0. 50-tip-chord station of”_

the basic wing (fig. 2(b)).

The model was mounted vertically on en electrical strain-gage
balance enclosed within the bump, and the wing lift, drag, pitching
moment, yawing moment, and rolling moment were recorded by calibrated
electrical potentiometers. The balance chamber was sealed except for
8 rectangular clearance hole through which the model butt extension
passed, This hole wes sealed by a sponge-rubber seal mounted on the
under surface of the bump turntable. _4 °
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TEST TECENIQUE

The tests were mede Iin the Langley high-speed T- by 10-foot tunnel
by means of the transonic-bump technique; that is, the model was tested
in the local high-speed reglon cobtained over the curved surface of a
bump mounted on the floor of the tunnel (reference 5).

Typical contours showing the Mach number distribution over the
bump irn the vicinity of the model are presented in figure 3. The
effective test Mach number was obtained from contour charts similar to
figure 3 by use of the relationship

b/2
M=§—J: cM, dy

It may be noted that the ailerons, being at the wing tip, were located
in a region where the local Mech number was as much as 0.05 lower than
the effective test Mdch number. No attempt was mede to evaluate the
effect of this Mach number variation on the data.

Force and moment date were obtained through & Mach number range of
0.60 to 1.15 and an angle-of-atteck range of -16° Jbo 16°. The ailerons
were investligated through a deflectlion range of O to 45°. The varia-
tion of average Reynolds number with Mach number for the two model spans
investigated 1s presented in figure &%.

CORRECTIONRS

The 1ift and pltching moments represent data for the complete wing
with controls mounted on both semispans., The drag, rolling moments, and
yawing moments presented herein represent the incremental effects on
the complete wing produced.by the deflection of the control on only one
semispan of the complete wing. No reflection-plane corrections were
applied to the data, since no corrections are available for this type of
control configuration; however, corrections as applied to conventional
wing-aileron configurations at low speed indicate that the rolling-
moment coefficlents would not be reduced by more than 10 percent.

DISCUSSION

The longitudinal aerocdynamic characteristics of the basic wing and
the wing with extended tip are presented in figure 5 for three
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representative Mach numbers and are summarized. in figure 6. The angle
of attack and pitching-moment coefficlent plotted against 1ift coeffi-
cient were generally linear from Cp = -0.2 to Cp = 2, and slopes were

taken within this range. The data show that the wing with extended tip
has a slightly higher lift-curve slope | CLa, which can be attributed to

the increased aspect ratio and improved flow of the wing with extended
tip. Asymmetry of the drag data, figure 5, canh be attributed to inac-
curaciés of model construction and to cross flow over the bump. It may
be noted that the drag at zero 1lift would be slightly lower 1f the drag
data were entirely symmetric. The pltching-moment data of the basic
wing indicate that the wing was stable at low 1ift coefficlents (between
Cp = -0.4 and Cp = 0.k) with an unstable break at 1ift coefficients
above Cy, = 0.5. The wing with extended tip was stable at low 1ift

coefficients but had an unsteble break at about Cy, = O. b,

There was little change in lift-curve slope as the Mach number was
increased (fig. 6). The date indiceted a sharp increase in drag at

Cp, = 0 between M= 0.95 and M = 1.00. The aerodynsmic center of the

basic wing was about 0.27Cc up to M = 1.00 and increased to 0.38% at
= 1.15; for the wing with extended tip the aerodynamic center was
O 36— at M = 0.60, decreased to 0.30c at M = l 00, and increased to
0.k3c at M = 1.15 (fig. 6).

The serodynamic characteristics plotted against control deflection
for each Mach number investigated are presented in figure 7 for the
triangular deflectable-tip aileron on the basic wing, figure 8 for the
trisngular deflectable-tip aileron on the wing with extended tip, and
figure 9 for the trapezoidal trailing—edge aileron on the wing with

extended tip. : . gﬁ'

The allerons produced changes in 1ift and pitching moment throughout
the Mach number renge investigated except at high angles of attack, and
these veriations of lift and pitching moment with sileron deflection
were generelly linear at deflectione up to 8 = #15°.

The values of incremental-drag coefficlent at a specific aileron
deflection generally increased with increase in Mach number up to
= 1.05 &nd decreased slightly from M = 1.05 to M= 1.15.

The rolling-moment date for the triangular aileron on the basic
wing, figure 7, indicated that the aileron was generally effective in

producing roll at Mach numbers below M = O. 90 but experienced a large

reduction in effectiveness between M = 0.90 and M = 1.03. The aileron
was again effective above M = 1.03 (fig. 10).

-_—
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The rolling-moment data for the triangular alleron on the wing
with the extended tip, figure 8, indicate that a reduction in rolling
moment occurred for positive aileron deflections at positive angles -of
attack. As the Mach number was increased, this reduction in rolling
moment became more apperent, particularly at Mech numbers above M = 1.00.
Similar effects of reduction of aileron effectiveness at high positive
values of o and 8 were exhibited by the low-speed data of reference 2
and can possibly be attributed to tip stall or interference effects
between the deflected tip and the wing. The data of figure 9 for the
wing with the extended tip with the parallelogram aileron showed that
the aileron was effective in producing roll for aileron deflections up
to & =+15° at all angles of attack throughout the Mach number range
investigated. A reduction in rolling effectiveness occurred at higher
positive or negative aileron deflections.

Assuming equal aileron deflections, the yawing-moment dats for the
various ailleron configurations investigated (figs. 7 to 9) were generally
adverse throughout the Mach number range investigated and became more
adverse with increase in angle of attack and aileron deflection. At
higher deflections, the adverse Cn/CZ ratio was as high as 0.6 for all

ailerons investigated.

The control-effectiveness parameters presented against Mach number
for the three ailerons investlgated were obtained from figures 7 to 9
and are shown in figure 10. The aerodynamic characteristics of the three
allerons investigated were generally linear from & = 15° to & = -15°
and the slopes presented were obtained within this range at a = 0°.

Lift effectiveness CLa and pitching-moment effectiveness Cm8 for

the triangular aileron on the basic wing were slmost constant up to high-
subsonic speeds (M = 0.90) and decreased sharply to M = 1.00; for the
triangular alleron on the wing with extended tip, CL5 increased up to

M =1.00 and decreased above M = 1.00, and Cms wasg almost constant

up to M = 1.00 and increased sharply at M = 1.00. The parameters
CL5 and Cm8 for the trapezoidal alleron were almost constant through-

out the Mech number range. .

The rolling-moment perameter Cza for each ailleron was generally

constant with increase in Mach number except for a large loss in effec-
tilveness in the trensonic speed range for the trieangular aileron on the
basic wing.

The trapezoidal alleron on the wing with extended tip gave the most
favorable CLS’ cmB’- and Cza and the values changed only slightly

with increase in Mach number.
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CONCLUSIONS

An investigation through the trensonic speed raenge of three wing-
tip ailerons, on e 51.3° sweptback semispan wing, was made in the
langley high-speed 7~ by 10-foot tunnel. The results of the investiga-
tion indicate the following conclusions: '

1. The trianguler wing-tip aileron tested on the basic wing provided
lateral control at Mach numbers up to 0.90, but experienced a large lossa
in control effectiveneas:between Mach numbers:of 0.90 and 1.03.

2. The triangular and trapezoidal wing-tip ailerons tested on the
extended-tip wing provided lateral control over the entire Mach number .
range, except at very high angles of attack where the rolling effbctiva-
ness wves appreciably reduced. : ) .

3. Assuming equal aileron deflections the yawlng momente resulting
from alleron deflection for all wing-tip eilerons investigated were
generally adverse throughout the Mach number range investigated.

Langley Aercnautical Laboratory
National Advisory Committee for Aeronautics
Langley Field, Va. :

i

,Hi

'



N

& CONFIDENTTAL ~

NACA RM L51H2T m—{NFGRMATm _ 9

REFERENCES

l. Lowry, John G., and Schneiter, Leslie E.: Investigation at Low Speed

of the Longitudinal Stability Characteristics of a 60° Swept-Back
Tapered Low-Drag Wing. NACA TN 1284, 1947.

2. Hagerman, John R., and O'Hare, William M.: Investigation of Extensible

Wing-Tip Ailerons on an Untapered Semispan Wing at 0° and 45° Sweep-
back. NACA RM LOHOR, 19kg.

3. Fischel, Jack, and Watson, James M.: Low-Speed Investigation of

Deflectable Wing-Tip Ailerons on an Untepered 45° Sweptback Semi-
Span Wing with and without an End Plate. NACA RM L9J28 1949,

4, Turner, Thomas R., Lockwood, Vernard E., and Vogler, Raymond D.:

Preliminary Investigation of Various Ailerons on & L42° Sweptback
Wing for Lateral Control at Transonic Speeds. NACA RM 1L8D21, 1948.

5. Schneiter, Leslie E., end Ziff, Howard L.: Preliminary Investigation-

of Spoiler lateral Control on a 42° Sweptback Wing at Transonic
Speeds. NACA RM LTF1Q, 1947.




Hinge line 2/80 —
\>W// 7
0.25-chord line
- 90"
b A\ i
o 257/ AC=3334— 4617 Basic - Wing Data
. Twice semispan area 02064 sqft
/ Aspect rafio 257

%W o, %, 2060 Taper ratio 051
g /1 \ Mean aerodynamic chord ~ OZ278Fft

| s e T R R RS Airfoil section perpendicular

SRy LR SN to 0556 ;
% ‘ 4260 Bump surface ¢ NACA 64,-012
- , ‘ Baknce cenfer line

. et - pormal to bump surface - -
. \<Tumrab/e stiffener plate
'<— ---.--:r‘ . —
1.- General arrangement of the Sl. 10 gweptback wing with triangular
deflectable-tip aileron. (A11 dimensions are in inches. )
o Y o " . . ) boyoa b 'Vl

L B - - . - o : -
i A B N L L U S

Lo

NOLTYWHOANT AITH00HS

OT

TV LLAE

P = e ¥
-_—

LZATGT WY YOVH




Basic-wing Hinge line
Bosic-wing tip-chord line
tip-chord line—, f) N
tret) >
—30/7 &=3 4 ' R = ’
//E// i |,/ r————n10/7 i ¢ %ﬁil—ﬂl/ \
P / / /

/ 4 ,’ Fd
- - / i — — £

(a) Trianguiar aileron  Extended-Tip-Wing Data (b) Trapezoidal afferon
Twice semispan area 0.2328sqrt
Aspect rafio 4.83

' ' Mean aerodynamic chord  0.260Ff ""I‘ ACA

Airfoil section perpendicutor
o 0.556¢ NACA 64,-0/12

Figure 2,.- General arrangement of the 51.3° sweptback wing with extended
tip with triapgular and trapezoidal ailerons. (All dimensions are in
inches,)

LSATGT WY VOVN

——

. NOTIWWHOANT AELTHED
TVIINACT,




M=0Q.77

_ ——CONFIDENTIAL © _
E-ECURITY. TNFORMATION

NACA RM LS1H2T

L 1 1 T | U =
wjmﬁ,mm BH— 2300008 8
(L L Y T LY VAL R AR o
N TR TAVIRIN R
LR, AWM Y. @
VUL LY AVANARR R AN -
AL VAN .
WURRIEA AMVER Y
LU, ¢ ANV AN 2
AN INARIRAY B SRV ARV
IRAIR R AALVINN A 2
38 L v
IR =
= .r_m./m,n 2 e | 5%
AN o SF
AR ©
/ ’)*/’ / / ,,./_m.. _ T+s M
BRI i
TR N .t B
NG ;o
WA VNG &
AR g
N VLA .

< o
‘ui*dwng eacqo

BSUDISIP |BOYIOA

u| ‘dwnq eaogD
SOUDISIP [D|{IBA




14 x10° .

™
N
\

N
N
\

X
\
4

xtended - tip wing

N
\

Reynolds number, R
\\

2 ~
~
/
1.0 | j
6 7 8 9 1.0 11

Mach number , M

Figure .~ Variation of test Reynolds number with Mach number for the
bagic wing model and the model with extended tip.

1.2

:
:
:

€T



.—CONFIDENTIAL —

14 $§SECURITY. INFORMATION NACA RM L51H2T
“ J )
I
S 8§
§C Tt~ : " >
S« NI — Jom S - S N o
S8 o o] 1 SR
gs Q LY g
5]
£
[ o Basic wing N 24 o
A O Wing withextended tp ©
% ' B 3 -
t 6 §
%z\ — S
N
. 0% Y
16 Sol 7 08 §
SN ‘ / )
2 oo 0—F | 0 g

> 0
g 4 r/
N ?
Y
*\
o 0 K 1
£ >
S / - -
., . .
Q "'4 £ -
3 ¢/ o
< ¢ %A . _
-/2
-16 b1 _ e -
=8 -é -4 =2 o 2 4 .6 g
' Lift coefficilent, ¢,
(a) M= 0.60. _ ra
Figure 5.~ The aerodynamic characteristics in pitching of the 51.3° swept~-

back wing with and without extended tip. .

JoorFENTIAL -

it



NACA RM LS1EH2T “URITY INFORMATION ° 15
g
by
S ./
3
& =0 -
g dnN B bﬁ%ﬂ o0
S/ .
:§’ ﬁ o Basic wing 24 (&
8 ] o Wing with extended tip ~
< 8 71 16 §
AR PaANN.
16 \ED\‘G\@N 3/@/9 A —log §
; 1o - o §

~
N

N
Q

N

N

N

Angle of attack,a, deg
))

N

-8 -6 -4 22 o 2 4 6 .8
Lift coefficient, Cy
(b) M =1,00.

Figure 5.~ Continued.

T




Angle of attack, a,deg

s CONFIDENTIAL -~ —

“INFORMATION NACA RM L51H27
N e
T o _
0 - D T '

S I

o RBasic wing
& o Wing withextended tjp

X

Pitching-moment coefficient,Cry

: &

S 3 : ,'s\
| . | ) S
/6+ = <~ B;ﬁjﬂ s 8
/2 % o R

5]

T
N

N
s 51
N\

N

1
Q@

-2 j/

-8& -6 -4 =2 o 2 4 6 -4
Lift coefficrent, C;

(¢) M=1.,15.

Figure 5.- Concluded.

o)



e
NACA RM L51H2T Ty INFORMATTON 17

Q 60
g
E\ S 40 ]
. L
§ éf‘ I S s s s s e S gl O
. —
s § 20
§ 8
o
Basic wing
o ———Wing with extended tip
N
N 06
S
5 Yos
3¢ vdBs
s & )/
§ 02 -
S~ Py
S P B . e
D I
S 0
¥
G .06
» . el s m— LT T
< 04 :
7,1
QL
Y
y o2 .
N .
J o L L1

6 7 8 9 0 Il /2
Mach number , M

Figure 6.~ The variation of lift-curve slope, drag coefficient at Cp = 0,
and aerodynamic center with Mach number for the basic wing and the wing
with extended tip. '

=" L=

ST IAL.




# " CONFIDENTIAL & *
18 YSECURTTY .LNFORMATION ~ NACA RM L51H2T

Q
Q
N /2 -
S
S
é? o8
L |
8 7
b v
S >C 0 el
S 0% e A | =
D N < | l
S a,deg
g -04 o 0
N 5
o &
a /2
B /6 5
8 _ -
Y '/B/ )
6 o ——m""'ﬁr"__l I s
s I — A
L V- e ] | —
..E i ) |
'ﬁ 5 = — —
§ 1 - D,,,——ffff’—ﬂf" | ‘ﬁw/’,,4>
N e ] K
B0 = p _
2 T ' L1

-40 -30 -20 -10 © 10 20 30 40
Aileron deflection, 8, ,deg

(a) M= 0.60.
Figure 7.- Aerodynamic characteristics of 51.3° sweptback wing with tri-
angular deflectable-tip aileron; aspect ratio 2,67 and taper ratio 0.51.

B



19

& CONFIDENTTAL ~ _
- BECURITY RMATION

NACA RM L51H2T7

49 “Wus19144300 Juswou -buimo,

~ ~

S © J
QO QOO _

T T 7
\% HEAREN S
/ N\ | K:

\N%m . 1 n
T

MW482@ |
aonoAn %714 Mi
T

07

=)
<5
S

P

—

20 30 40

Aileron deflection, 8q ,deg

\\*}‘~-~D__
\\A\\

\:)\
\“
V\\@\'\ :
/0

__El

IL\

NS
7t

|
\G'}\
-10

-20

;

<30

.
B ﬁ;l\\_m
SRNEE

v ansmsERRuiSfuscacese

! 1" d
QO OO Q

29 ¢ 19144900 Juswow VI,

-40

o) € 1319144209 fuduwoul ~bulyatld

(2) Concluded.
Figure 7.- Continued.



7-
a
joai
P
in
=
<
O
<
=

c ./‘3’—

<l

10 20 30 40

T
.,

P a

v N0

3

>

onmo 44 /

L—
L
ot

o

e

(b) M = 0.80.

N

———— e e e

-/0

Aileron deflection, 8a, deg
Figure 7.~ Continued.

=20

[ _—A//ar//'zz

/
L
]

-30

bl
/

[l | |
v\w. 1
& KJ\\\f 4 %
~ mw M Q W % © A\ Y Q

Ao’ Jua19144909 BDIQ [DIUSWSIN) 19 € Ju912144909 1117

-2
-40



21

=)

e
ITY -INFORMATION

&= COoNFIDENTT,
MeoR ;

NACA RM L51HZ2T

U JUa19144909 Jusuiows ~-bu/mo,

~

Q

QO QO O

S

-

T

—

Q

~

Q

g

2

I
——
7

P}

A
TRA]
—

/10 20 30 40 ‘

|
i /ﬁ H- il xi\_
r g /U/f 58 \ / KWM\ 0 m
IS B AN TIPS §
7 e Sane daaranell
ja) mi LT
L LT LA LAY S

U9 ¢ JUSI19144309 JUSUWIOUl ~BUIYIL ]

29 ¢ qua1a144509 quauwow - bujjjoy

(b) Concluded.

Figure 7.- Continued.




22

- NFIDENTIAL
YSECURITY -INFORMATION

NACA RM L51H2T

S
o /2
g
S 08
3 =
Q
g .041’ < A/fg/j i
Y ol
QJ i
g
R -04
S @,deg
o 0
a 4
¢ &
A /2 - r
8 > /6 ] I P
&6 By s ™ B r/ T |
\'\ I /‘/‘ ) o//"g_'—- >
S X
3 4 = P
s |
L T
S 2 —i
& —t— o ] _©
Y O <
LG
_ AL g ~NAGE -
2 : : . ] ] | .
-40 30 -20 -10 0 10 20 30 40

Aileron deflection s S ,deg

(e) M= 0.90.

Figure 7.—- Continued.

iLLE :

k]

L

1



23

CONFIDENTIAL -
ITY -INFORMATION

Soox

NACA RM L51H2T

U9 Juararye0o fuswow -buimo L

37 ANBNRRANAT. TS
o
. T8 .
km T J N Er Vil IR
J&m\ 4/ J / b \RTN\;\@FKIMN OW m M m
fl nammmmririramuks S
\ ,W,048m.:m / {imilli hm M\v\c\ m__.m =
A,
oy ./_.Po S N “od MT;&L%N o <3
w9 ¢ 31914409 ueulow -6uty24ld 2 .EM&MMQ wwouw -_.?.S@



2k

S
A
w /27
g
ég
&S .08
37 z
™ N Z
6 7 \C)\ - A 0 /3/
: ' B ——
>~ Sl H X — i
D ¢ —== T
S ———
L.04 a,deg
g o0
~
o 4
¢ &
a /2
g b /6
. N ——
6 I n Ia I S - I/A,,/—ﬁ’"
| Iy
<y f—— A 1 '—f’f : O e Cwen met? Y
N . >
3 4 1
g <L'/’€ J\*/ n! 0]
S 5T
S 2 T
~ ! /EL*"'E" ' .
_M: 1%} B/,‘/O’/ i
\l 0 I — (‘)‘ - —
L |
_2 [ ] |

- : ORMATION NACA RM L51H2T7

40 30 -20 -10 © l0_ 20 30 40
" Aileron deflection, 8q , deg

(d) M = 0.95,

Figure 7.- Continued.

. l.'f-'“-‘hfl.; vy “l Wl i

Cohi



25

=

SECURTTY INFORMATT

N CONFIDENT

NACA RM L51H2T

49 “WI2144309 fuswow -buimbf

S o 3
N

QO O "

"

AREEAR T

#\\A

LA d

/

A\

20 30 40

/0

\%\\ﬁ\
I

A" /JP——_

T S

/ o Oo¢ 94

[ —T
%F??%
\}

[
o
Aileron deflection , 84 ,deg

D___——fr”—/ArA)’/’.

=20

-/0

-30

i
*1 .
L

N ~ Q ~ N

U9 © Jua19144309 Juswow - burya i

-40

[ A
ML L ] ALY
$ o 8

QO 0 Q
29 “ lan2144300 Juswow - buyyjoy

(d) Concluded.

Figure 7.- Continued.




NACA RM L51H2T

‘CONF TDENTIAL

26

¥~ INFORMATION

SR B L

g

.A,ﬁw M M i k N
i |Eeessnan st
T | ,ML INRNE

—
[&

o oo 44

1

;%WEJO T+ NQ
[T "o e

A
S
=
o — E— e O

i

LY.

tn-—L N —

IBAE)
|

[

¥ 8 ¥ o m
Ao “ JUd19144309 boi(q |DJUSUWSIIU]

(]

© % N O

"0 ¢ usra144509 1417

10 20 30 40

0
Aileron deflection,dq, deg

-30. -20 -/0

-40

(e) M= 1.00.

Figure 7.- Continued.



27

49 € Q319144909 JUSWOW ~BUIMD

O J

- =

SECURITY INFORMATION ~

NACA RM L51H2T7

Q

~
Q
Q O

N
:

B—r

—

/AREL
_ |

5
P

-
S
T~

20 30 40

|
,
!
|

/0

Tovoye

/.j.ul )

QO+ ®

]

o O0¢ 44

—

=T
7
-/0

T —

[

0]

G
=20

/

g

-30

,kmﬁ

N

y—
V.l

Q ~ N

w9 ¢ 1Ua1o1} 4909 Juswow ~6uryatld

<
.

12

-40

+ N

§ o g
9 Q0O

29 “ 19144909 Juswouw - buifjoy

Airleron deflection, 84 ,deg

(e) Concluded.

Figure 7.- Continued.




28

%COKE‘IDMIAL' T
CURITY- INFORMATION

S
N
' -
.§ A2
S
S 08
3
S 045 _
. - — o1
NS o =S —
8-04 [a] 4
A /2
b /6
S —— T T T
4 . A
G 6 \L b =
§ A, o]
§ '4<->/ =<
h 1 ]
QL : | iO—
8 2 8 L ]
PG 2 s J>
g - —
) —1 & o Af—0T P
T://G - _
-2 L1 1

40 30 -20 -0 O

/o 20 30 40
Aileron deflection, da ,deg

(f) M =1.05,

Figure 7.~ Continued.

NACA RM L51He7

o
| '

L]

[T .

kit M

1‘, u,

! ﬁ[['

i

A1 il

[



|

TION<

BE

& coNFIDENTIAL -
CURITY INFORMA

NACA EM L51H2T

49 ‘33191443909 puswOW ~bUIMDL

~

S o
NN

~

Q

T T 14
)

By

T
L

20 30 40

-
) T

e e N N
_

/0

N~~~ :
[ —

T+t

-
X
—t

Agj%_~‘~ﬂﬁ‘_~*"o“-ﬁ;‘> ‘ﬂr

o/

|

_10

o
Aileron deflection, 84 ,deg

J

[
1]
if

i

!

o g NG (i |
BRI | NIRIERN
il 080 s i NI
11/ [ 1) [ S
\ T[T T "

AL AL, L LT M Q
NN o N I o

o ¢ 1UaI2144309 puswoul -buIya il

Q0 9O
29 qua1a144909 yuswou - bui[0Yy

(f) Concluded.

Figure 7.- Continued.

-
N

—— e ——



' NACA RM L51H2T

CONFIDENTIAL
CURITY - INFORMATION

Beoo

30

Y S -
Bl ymmAmin |
g MR
i ARIMEEAI
NN
T i
NI ENEN!
i | | ]
Eovovel
Yo noaa T
TR
/1 T
7 AMNIAINN
v AR EEE

Vo
N ® \(.mnu@\;

~ Q Q Q M_
GO\ “JuaI2144309 boig [DIUBUWAIIU]

B!

© * NV Q
9 guar2144909 1417

-2

-30

/0 20 30 40

-/0 o
Aileron deflection, éa ,deg

-20

-40

(g) M=1.15.

Figure 7.- Continued.

= I

[FIDENTIAL -



31

"CONFIDENTIAL -
_INFORMATION

NACA RM LS1HZ2T

Uy “U319144309 JusWIOW -bUIMbL

b T IRNEEL
i | : | | Q
T s
N* d MMV u& %L ; 09
1] Nt INRIATRTE L S
1t T R
SRTREESRARSRECAN R R
/ EEEA AN RN I
\ o vo N o < i

=20

Y

]

K 0on¢o <4

|

RN
Nl
|
[

Q
Jﬁ. X | w S
y
A - LAl Q
N S o N S o m .
- QO OO0
W9 € QuaI9144909 JudUIoW -bUY 41 29 ¢ qua19144909 puswouw - bulfjoy



32 NACA RM L31H27

S
~ /2
<,
<
S
3% 08
3
S 04 _Z
N : /‘
§ ] 2 i
S qk\\\\\'\\ ]
] 0 . : e '
Y g::: X ~ |
S ° a,deg
g -04 o QO
o & .
A /2
b /6
8 _
- i =
6 Ly A . ’
~ o pear bl Ay
Q MVJ\ (
k.‘ y: =i -
S Vo /0—4—-@\
s 4 P
ey (b/‘
L | 5]
8 2 — _
- D//EI :
~ o Ol -
A L
/o//\l - X N
-2 ' P _

30 -20 -l0 © |0 20 30
Aileron deflection, 84 ,deg
(a) M =-0,60.

Figure 8.~ Aerodynamic characteristics of 51.3° sweptback wing with
extended tip with triangular deflectable-tip aileron,

Sl

T

i,



33

E4

URITY “IRFQRMATION

C

NACA RM L51H2T

U9 31914300 JUILIOW -BUIMDA

Aﬁ/,/u/of qa |0 w

Il \ 1\ LA s o

/ ANAR LN TR N e

% . MY el ] o

7 NNVA'E HHHE ™ ¢
" I /M,ﬂ L 5
| SoveNe Ty T
ome«al | I aldld o4 o3

1/ i ¥

~ Q ¥ ?__ M CO M_Z_v

w9 “ QU3I9I} 4809 Judwou -Buryali4

29 ¢ Ju 319144900 Juawow - bui[10Y

(a) Concluded.

Figure 8.- Continued.




3k

CONF TIAL "™~

- NACA RM L51H2T7

T THFORMATION
S
- 2
3 :
S o8 '
§ ' : /)
S ' //
> 04 . ] Lk
S
S —25\\ - é/
3 oA e —
\ \ 0\ 0 .
§ e Mg, P s ;
o a,deg
g\) - 04 o 10 L
S a4
o 8
a /2
D ﬂ;
8
B, N - B
B —F ]
by 6 B // - -——IA"_,—% °
Q ) A oy | .
1) il |t | X
w el
“o
8 JL—’-—“’"B’— —3
3 2
3
SE o — A
L .
~l 19] /O—A/o/, L ! i
=2 | |

-30 -20 -l0 O /10 20 30
Aileron deflection, &y ,deg
(v) M = 0.80.

Figure 8.~ Continued.

TIOENTIAL °  F

¥ RPN ~- m.

. -1;:.'“1 '



35

NACA RM L51H2T

U9 “ Jua1 2144909 JuBUIOU ~BUIMDA

AN NNA TS
NARANN T .
KA N IR
| NAAR A JHLB T 1o
il R T
asERREL It st eRsdas sl
! VAN DO e
HE / LTS
MRS ¥RNR |y JLEHUT T 1e3
ono 4a .\ \ \ \ \
t F SRmanE;
NEFSENE I o 3§

o  JU319144909 Judwoul -6ulyatid

29 ¢ quaraly 4309 Juswous - bui|10Y

(b) Concluded.

Figure 8.- Continued.

—



36

'URITY.  INFORMATION

NACA RM L51H2T7

S
R -
S
S .
§ < B
Q /
(%) 04 o) N~ -
S / e =g
S N O 7
S ol e =
= L - A —
S S
L o4
g a,deg
o 0
o 4
¢ &
L 74
K<} NS -
'f\\
3 4 il /f/ L o1 —
S e
N
S R —
3 2 —
b o— L
:' 0 4’ /O’—P"-"’O’—‘
e | ~TE
2 L L1

-30

20 -l0 0 10 20
Aileron deflection ,84 ,deg

(¢) M = 0.90.

Figure 8.~ Continued.

.

P! ]I'Lﬁl '

koY b

hoi

AT



37

——a
>

JE CONFIDENTIAL ..
SECURITY INFORMATTON'

NACA RM L51H2T

49 “Jua19/44900 Juswow -buImoL

~

Q
O Q00O

Q

~

Q

—
1

N

‘%
=5

\

10 20 30

~—]

\(\\ON

7/
&

e~

IDENTIAL

(e) Concluded.

i

|
i
)

-/0
Figure 8.- Continued.

0
Aileron deflection, 84, deg

=

|
i
% .
|

! \
Tovodl M Lﬂk
a .\.ﬁ.aonoi_ | 11 S
_\_ ) A
~ 0 N I o M_

Wo) “ 1319144909 JudwWoW - buIyall

29 ¢ Ju319144909 Juswouw - Bujjj o4



38

e CONF IDENTIAT, .

7 Y TNFORMAT TON NACA RM L51H27
S
NSz — .
5 -
O
s .08
S .
Q / ]
® 04 ©
N Cli\ :
Q \\\\\
S o g
g S
S .04 ' a,deg
S | ° 0
5 4
& 8
& /2
b /6
8 :
| P
d 6 L /'B/ _’_______J . = T
s N -
A
—
s 4 —
S 1]
S
al
o
_,——3""1
~ 0 /MA/ 1G9) W
o NAC |
__2 | T

30 -20 -0 O 0 20 30
Alileron deflection, 8q ,deg

(d) M = 0.95.
*Figure 8.= Continued.

M0

P TR



39

4

IDENTIAL -
— INFORMATION

NACA RM L51H27

49 “Jud12(44309 fuawous -buimo

L
4_%57
30

L

/0 20

[T
SRl

o]

-10

&% @0482@

0
Aileron deflection, 8a,deg .

: v . p % |44l m . N

Wl 0o L L |

| U Q

| I v

~ o 3N § ° 3
NSNS

U9 ‘ qus1a144809 Juswow -buryally

29 ¢ quatary 4909 Juswous - bujjjoy

(d) Concluded.

Figure 8.- Continued.



NACA RM LS51H27

o

[FORMATI

CONF IDENTIAL —=

CURTTY INF

S TN LR SO TUANEE N RN L R R b Ll <t LR R TR~ e LRt T N SR AT
_ : ' ! i ' * o uﬁph.l 4 ._..n__A_ w. . .a. F_ 1_- .._«._._ “% N o ﬂ__

10 20

Aileron deflection, 8q,deg

Do _ _
|
A\ | ﬂ i _A w N7
AR A
._ N e presss _ A __,m.._048_2_6 A %
| o | HESORRNE! %V I
(o] DOAD. ,
LA LRI
NI
N EmEELN
J R
il LA
Qmﬁﬁ WL

Ao “JusIao00 Bolg [Djuawd1u} 19 “Jualol} 1909 1j17

30

IOERTTAL

0
(e) M =1.00.

-/0
Figure 8.- Continued,

.

-20

-30



b1

IDENTIAL

URITY ~INFORMATION

NF

NACA RM L5S1H2T

“9 \h\_&&hmg Judutows -BuIMpL

° 3

~
Q
O Q000

Ty

/ﬂ'
=

b1

0 20 30

o]
\%

/

ﬂ
b
A\
i

e |

o
Aileron deflection, 84, deg

i
|
i
]
5
]
i
%

0\ -
‘0~\\§:j1 |
NS

I e s I Y O

:
R o N i il S
N .M_;048// AW A\m_h_ S
o 0o <a \w\ 7] N
Y, K@\ N ]
S0 N I o N

U9 “ Jua19144309 Juswow - buiyali

QO 0 Q
29 “ 19144909 Juswouw -buljoy

(e) Concluded,

Figure 8.- Continued.




Lo

CONF IDENTIAL —=,

RITY IREQ TON NACA RM L51H27
S
N /2 -
o
8 -
S .08
8
g. 04 e
Q N 25
NEMESNNUENNE —=a
g =
L 010'6’9
§ 04 oo
< o g
¢ &
a /2

g B /6

' b
5 ° i T 11
\"
N A S —A—F— >
3 i G o]
w
O
§ 2 +
= g—— 1= W
S o e e i .

Q1% NAGA
.2 i ..

30 20 -0 ©0 10 20 30
Aileron deflection, 8, ,dey

(£) M= 1.05.'

Figure 8.~ Continued,



43

:
o
=
&
S
=

U9 “Jud19144309 JUauiow -buimo,
Q Q Q

ot
,
1

7

: G
—C

20 30

—

—
f—1%

|

|
Al
N
i

=S
Ao

VAA= SR
/

/I NN i N
\.ww 18ovoue Wwﬂvlv e BENN
a;onoA/M / ,‘vu\ — \ \ Q

iPe} I HHA.
i w /| \ \\ T 3
T TIT TS

= Q 3 N\ 3 o

Q O 0 Qo
29 319144900 Jusauwoul - bull [0y

4
Q

w9 “ 14319144809 Judwoul -buryaiid

Aileron deflection , ¢ ,deg

(f) Concluded.

Figure 8.- Continued.



Ll

Incremental Drag coefficient, ACp,

Lift coefficient, C;

EéE*EONFIDENTIKUT“4T— . -
EECURTT? TNFORMAT ION NACA RM L51HZT

'

A2 z
08 3
04 — 9‘&—; - )
b "ZZ o
3 © a,deg .
.04 o 'O
o 4
-8 4"t =
a /2
/6
8 ' -
o+ ] -
615 l ' s 32
d K —a =
A ] i _ B
2 e o
o | [ L] . .
- [——) T
0 T
B e _ _ 2
o . ~T&A ] i
2 B S N Lo
30 -20 -/0 o 0 20 30
Aiferan deflection,8,,deg
(@) ®=135.0 - T
Figure 8.- Continued. - . “it;-."i

MCONFIDENTIAL



45

NACA RM LS51H2T

U9 ‘yuatalpye09 pusuow -buimo,

)
e

/,
/0 20 30

Aileron deflection, éa, deg

__ ».
Vi _ K_///

[ [P

[‘L
WL_

]
0

-/0

m\m.

\
/
|
{14 i) !
\ J\\ onoA.n F
[ I/

8 bl
TR Y™ T T T s
T T Y
| i 3
~ o ~ QY % o M_
Q QO QO

wa < 11312144909 Jusutow -b6uiyall
D U209 4 14o4Hd 19 ¢ Jua19144500 Juswouw - bulfjoy

IDENTTAL

(g) Concluded.

Figure 8.- Concluded.



46 C‘URm"mF‘ORMAmN NACA RM L51H2T

$ /6
N
Y
s /2
S 5
Yo
Q
Q D)
().08 ~ 7
S SSE =
S s bh //%/
S A \\\g‘o ///ggg///
§ I T ==
S 0P~ N — rﬁ%?‘j :
E S~ 2 b ]
S .02 '
a,d@ o
o O
o 4
¢ &
a /2 ﬁ R )
8 A o -
= = —
O //"/ :
-g 4 = L//ﬁ
o | g
$ws —{1—
.o { ] <A a
g 2<{%’0— A/V/f/ﬂ/
Q //V ,_-_—r-O""-‘
;: 5 |+ ——
3 OEF’”"‘—B_ b1
L o1 R
_20//—6— 1

-40 -30 20 -/0 o /10 20 30 40
Aileron deflection, 8, ,deg

(a) M = 0,60,

Figure 9.~ Aerodynamic characteristics of 51.3° sweptback wing with
extended tip with trapezoidal trailing-edge aileron.

i

i: ulﬂ | ” TN

|lﬁ: lf“ .



W7

o

it

TAL:
TNFORMA

ONF IDENT
I

NACA RM 151827

~
Q

flection, da, deg

Aileron de



cient, 4 Cp

LLy
T Hi

Lift coefficient ,Cy

lncremental Drag coe,

)

X

8

T
Srcomrry  TroRuT O

NACA RM L51H2T7

04—

Tl f
[N/

>

20 -10 -0
- Aileron deflection,8 ,deg

(b) M = 0.80.

Figure 9.~ Continued.

———T == T———
—_———m

M.uﬂ-‘iuﬂ; e

S SV ERA T

1



k9

ON |,

= CONF IDENTIAL

NACA RM L51H2T7

49 “Jua19/44309 JusuOW -BUIMDL

™~

Q Q
Q v

Q
§

Q
ALK

—o+ 0.0/
—o

\
NS —
\%_

0 20 30 40

~—
|
.

L1

/R

A" oy
I/// 1
— |
’\\ru
\\4
1
V\\I
-]
-/0 o
Aileron deflection, da, deg

ARRAARAS 1T ANATATAY;
; Bl dilidd; o
i s | :
i L4 H R »
. 29
N >~ o 3 W Q © 9

U2 “ JudI19144909 Judwoul-buiyayl 29 “ 1319144900 Juswouw -builjoY

(b) Concluded.

Figure 9.- Continued.



CONFIDENTIAL, =
Y- INFORMATION-- NACA RM L51H27

Q6
q\
.
g /2 N
S //// 2 o
“w .
§.08}\< 2%
RN '
Q 04 ‘\\ - L
3 b SO -
— T~
3o ] TS
g N n
QO
S o4 a,deg
. fe) 0
o 4 h
I o 8
a2
g n /6
]
Cf.6¥f/, — ] 9
Y i Lo
Q A It
o T L —1
§ 25+ = ——
_2 | 0
S pder AT
I — -
— AR
_géy—af”’o’ L1

-40 -30 -20 -/0 o o 20 30 40
Aileron deflection, é‘a_ ,aeg

(¢) M= 0.90.

Figure 9.- Continued.

JoEmmnn. s - B

JRYE AT A

e ..
[t v =



51

7
A
1
&
3
=

U9 ‘319144909 Juswow ~bUIMOL

//MNINNAR | I mEnR

V/I/ANR BN LY

{ of NRETR g hd oo S

A \ \ »

iy NAVIWA .

dd YRRV Al A dldl 4 |Ng

7 / T 5

/ ivivive aiaTaa Ay

7 ST

A% o vee \ T S
TR ey Ty inirATAREAE
w< ono a w % w numM

[ LY/ | b
[/ ] / I S
7 | P P L9 Bl 9 "
/ /il ajitinmap
w.&&x& N N sl Kﬁ%w, 4.

W) ¢ 1UaII 4909 pUUOUl ~BUIYILI S

29 ¢ Ju319144300 Juswoul - buil [0y

(¢) Concluded.

Figure 9.- Continued.

-~ &

ez



52

Incremental Drag coefficient , AC,

Lift coefficient ,C,

e CONF IDENTIAL -~
EECIRITY. INFORMATIOR™

NACA RM L51H27

16
N
.08 .
- T
Z
o4/ p 4
oI\ B Y 4
0 X \\\@\ .
B
‘ a,d
-04 _6__)_039
o . 4
¢ &
A /2
b /6
8 —
. AA///_;* IS
D S
L
2 — = T
2 T
] /_/__@
LT
01— o £
.Am/ _
-30 -20 -/0 0 /0 20 20

Aileron deflection, 3, ,deg

(d) M = 0.95. Q,

Figure 9.~ Continued.

NATE R

Py

|' A | ey



o3

CONFIDENTTAL
SECURITY--INFORMATRION ;

NACA RM L51H27

49 ‘Jualalyya09 fuswous -buimo,

Sooor T w
_ﬂA 140K 8 ] | 4 9 @ ? :OJ
k N T 1
/I INENAND ; | S .
z W_MVHM mﬂwwk_ < 3 ;
W/ N\ T (o L 8 |
7 ////u $F\\\ S mm .
nasmsnmnssssanh I R0
\ VLT | o 4 s
TN 1% oo e L RS 25 .
/ o TIITF BN S
[ | emo e LA/ 1N |
[/ [/ ] S
| gy 34413 P
g g
NS o sy I o mw

o) ¢ Ju319144309 Juswow -buryall

89 ¢ uaratyya0a uswow -bulljoy



LI A ; apr

7
Q
3
I\
=
&
<q
S
&

0

o7

N
AN

| ]

/.
e H

=i
[ '

-,m.O +o NO
alt

‘o oo a4

o]

/
/

i
7

7
7
N/

© N &.BDO

~

$

~ ~ Q Q S %

Uy “weralyga09 6o.g

54

. \&EE.EQS_.

!

\
L
NN
A
@ * N O
79 “qusraiyy909 1417

-2a—

0 20

40

30

20 -0 o0

-30

-40

™
QL
AN
N
xQ
-l'
s 3
ﬂ.
s
L g
T =
o
n)
§ &
QO
~
.
<

Figure 9.- Continued.




25

o g
LT
=t

N

== (0]

SECURITY INFORMATI

NACA RM L51H2T7

O “puaratyye09 pusuow -buimo,

/

I
___
i

&~

10 20 30 <40

—
L —

iy

[ | | o

anan
I 1]

(e) Concluded.

—
-/0

L1 8 wo e
\_N@N SovoNe ]
m\ o omoqa L2 B Nuw

Figure 9.- Continued.
TDENTTATS

o
Aileron deflection, 84, deg

/
[l]
I
\

-20

/1Y

==

-30

\
1R

/
/J

/Al I
i

N Bt AN
Xy
[~~~

WAL

N ~ Q ~ 0N

0
4
g

W “ 1UaI914 4209 Jusuiouw ~buiyall

o—1 |
-40

/L]
(AL 1]
§ o &

O 000
19 ¢ 319144909 Juswoul - buifjoy



NACA RM L51H27

we———CONFIDENTIAL - -;
WESECURITY- INFORMATIbfv

,/45
o N N
o S W

/

,
// , \
| W04amm T & T T

i ono da

N
=

A

3 5
/. \ \HA
__ s | VINEAY V.LM{

0
=l

R
—~

A

N
NN,
I

DY

T ¥ ¥ Y o g © © % & O
g 1
Gov‘ qualar}je0s Boic [DUaWIIU ] "9 “qus12144802 1417

o 20 30 40

o
JPENTTALY

(f) M =1.,05.

-/0
Figure 9.~ Continued.
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Figure 9.~ Concluded.
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Figure 10.- The variation of the control parameters CLa’ Cma, and 015

with Mach number for three wing-tip allerons investigated on a
51.3° sweptback wing. a = 0°,
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